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Abstract

This paper proposes a new control strategy of bidirectional uninterruptible power supply(UPS) with the
performance of active power filter which compensates the harmonics and reactive power. With only one power
stage, it is working simultanecusly as the AC/DC rectifier/battery charger and DC/AC inverter to the
operation of battery charging or back-up power supplying. Therefore the operation of the proposed system can
be divided into two modes, such as the active power filter mode and the battery back-up power mode. And a
novel closed-loop control strategy is used to calculate the reference current. The performance of the proposed
5[kVA] system is verified by the sirmilation and experimental results.
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Fig. 1. Configuration of proposed UPS system
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TN WA NAA AN
VUV VNV VV VNV

NAANNNADNANNANMN
v FAAY

%
!3 96/08'09 19:17:03

T Tvoe Teews e N 1T 1 wes  iees b

a8 7. [NILE HRI oAl AIEd0id2L
(&) MEHAXMS (3) MHE AHH &=
Mg, (dh) HiEH2 3
Fig. 7. Simulation results with the diode
. rectifier load. (upper) utility voltage,
(middle)  output
battery voltage.

voltage, (lower)

104 (512)

PRLEYN DY sl AN AN AL AR AN, A A AN 4
ETVAPN Y vvv 4B A2 AL VNP TNYYNEY

Eo $/08/01 19:12:03

T 3w e 1B Lmep  Lwnie s s Larme

02 8. LHIRE ARIIFGE HMSAl AIZ2AHI0I
(A MBHAMRE, (B)FoINF,
HE HHH EHAF.

Fig. 8. Simulation results with the diode
rectifier load under the load change:
{upper) utility source current (middle)
load current (lower) converter output
current

aiz
iy

ooz e At WYL TFUYEH E=9 b
B2 PANg ZEBo] F TS & 5 Uk 2
g EF, FEHPe] Aol HAY F3F MEA
ReFHSAol e ¢ 7 AT

6. &g

AR ZEALS) IGBT2AHE A3t 9 - 9%
o] 20[VIQ! 5kVAHE @ UPS Al&®lE A|#sio]
P& sk AdzEe dHE $EEEH R=s
vjele] LANY =g 7zt opdEa WHer 7
syt APAAE0] 39 9 ~ 119 YERA 3
o d3oere F8ddAFE 79 AdRelH
AEAYH AL ¢ F Aok 3" 9% HEe
A ReoX UPS &3addst RatdRg o
B ok EAlAgAe71E A7) dEdl &Y
A v MY RazAoA A FAHst Aok

7.2 E

B =RAE 7189 ouaeRAY 71sE 7t
e AAATH ¥t AH AR Bl F3t
oM LAY 1z 3 FEAHS AHARFA}
RS A4 $F9H 7I5E e AR A
FFAE AL 2Bz ALY FHA AL
9] Ags)ze} Aoj7IYFol HEHAL ATHUL

Journat of KIEE, vol. 12, No.4, November 1998



£ =g d7dvhs vt gt

1) 484 T5YH R=ojM nxs R FENY
< BAE] H8te H-FX 3] 2 JIEA
F Aol AHU.

"
\

L

i

1

# y 4 AT 4 ¥ 4
h Y 4

|

C

8

fdntd

02 9. Mg SSEHH 2C5A (M) ABXMATY
{(100v/divit (8 SBIEF (12A/div) &
algA

Fig. 9. Experimental results of utility voltage
and load current in APF mode

1]

L L L | § L 1 ¥ ]
1 ! L L | | ¢ L

L 14 1 | 1 | § ) }

| 4 1 1 | L ) | i |

4 A 1 4 Az X . |

713 10, M8 SEEHH PCTAl (M) MSBHAMT
(6A/div) @} (8h 21HH E- 1= oo
(12A/div) o} algA it

Fig. 10. Experimental results of utility source
current and compensation current in

APF mode

%
e

pat
N
L]
\~.~

ot
i

X 71
A AESJ?L'i"'—
ZN\
7
i X N
AV 4

2 11, HHEHR "X oA (o) S3EHY
©(70vidivi It (8D BBIXF (12A/div) 2 &

8 A
Fig. 11. Experimental results of output voltage
and load current in back-up power

mode

- BRRBBERE $128 B4I%K 1998F 15

AAE - 43

2 wiglg] PAAY HedM 2 A9
% uzs AY&S 5% ol WF7] fste] o
F A FXL geo &4 EHAGAA7I €A A
FA7171 AU

3 Agd YL TFUEE TR ALFA Al
2gle shte] HAHAUZE AMEE] wiEe] &
&o] ¥1 Y53} Faprjolo] el A WY
718 AHEEHA] ot H=2 7FAo] Atk

4 At AL FAH AP A2dde dY
4 559 2o wiEg PAyy 229 2 §
Arcg FaEch dgAde]l A B AHA
S E v AY FaldlN B axs R F
FA8g B Aol HA el AY B
AS ARG E FAY ALFA2A vl
A4e AFAYE uFAFHoz WEs FI2
TEU

& ng s

(1) JHKim, JH. Choi, "A bi-directional PS with the
performance  of hammonic  and  reactive  power
compensation”, AEDS’ 97, vol. 1, pp.323~328, 1997.

[2) HL.Jou, Jinn-Chang Wu, "A  new  parallel
processing PS with the performance of harmonic
suppression and reactive power compensation”, PESC'
94., pp.1443 - 1450 1994.

(3) CYHsu, Homg-Yuan Wu, "A new single phase active
power filter with reduced energy storage capacitor”,
PESC’ 95, pp.202~208, 1995.

(4) STepper, et al, "A simple frequency independent
method for calculation of the reactive and hamonic
current in a nonlinear load”, IPEC’ 95, wol. 1, pp.370 -
375, 1995.

OCHAAMO

2 m e Enn

19659 119 2394, 19889 2Euietz FHge A
B 9. 19983 2208 qay 4728w
ZY(FoAD. WA AEABYY AN H 25

M B (EnR)

19553 99 27¢4). 19799 Agd Id A3
4. 1989d HEd g AVFEH EA(EER
Ab). 1981~1983d 743 d A3 AYGFAL 1993~
19943 7k}t Torontotd A¥ws. 1983d~8A 3
o d@r@8AHER a2

(513) 105



